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© Paste-like base and preparation. 



© The specification describes and claims a paste-like preparation comprising (A) a paste-like base comprising 
a polyorganosiloxane and a water-soluble polymeric material which are preferably present in a ratio by weight 
from 3:6 to 6:3 and (B) an active ingredient The polyorganosiloxane is substantially linear and comprises 
predominantly R 2 SiO units and chain terminating units RRzSiO,* where each R represents a lower alkyl group, 
a halogenated alkyl group, an alkenyl group or an aryl group and each r' represents a group R or a hydroxyl 
group, and the polyorganosiloxane is a liquid or a gum at 25 'C. The water-soluble polymeric material may 
provide from 10 to 90% by weight of the base and may be chosen from water-soluble polymers and copolymers 
Nof acrylic acid, methacrylic acid, acrylamide, cellulose derivatives and salts thereof, carboxymethylchitin, 
^polyvinylpyrollidone, polyvinyl alcohol, starch derivatives, polyethylene oxide, gelatin, collagen and natural gums. 
^The water-soluble polymeric material may be a particulate solid, the particles of which have a mean diameter of 
*t2 to 100 micrometers. The preparation may comprise up to 70% by weight of a paste adjusting component 
m chosen from fatty materials. The active ingredient may comprise for example a perfume, antiseptic or fertilizer or 
©a drug, or quasi-drug. for example, a germicidal, antibiotic, anaesthetic, chemotherapeutic, vasodilator, expec- 
Wtoran, antianginal, hemostatic, gastrointestinal, antidiabetic, hormone or contraceptive agent. The preparation is 
m capable of adhering to wet surfaces such as mucosa and of releasing the active ingredient whilst adhered to the 
O surface. 



© 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



Xerox Copy Centre 



EP 0 390 541 A2 



PASTE-LIKE BASE AND PREPARATION 

The present invention relates to a paste-like base having good local retentivity and to preparations 
containing such bases and an active ingredient. 

Hitherto, a very large number of sticky paste preparations have been designed. For example, an 
ointment comprising an oily ointment base having sodium polyacrylate kneaded therewith, which is intended 
5 to stick to the surface of a wet mucous membrane, is known (see U.S. Patent 4,059,686). 

When applied to a mucous membrane, although the polymeric material absorbs water and becomes 
viscous on the wet surface whereby the stickiness increases with a lapse of time, the local retentivity is not 
sufficient and degradation of the paste starts within a relatively short period of time so that there is not 
always obtained a satisfactory result from the standpoint of covering and protection on the membrane. 
io We have now found that a paste comprising certain polyorganosiloxanes and a water-soluble polymeric 
material not only strongly sticks to a wet surface but is excellent in retentivity such that it is retained there 
for a long period of time. 

The present invention provides in one of its aspects a preparation comprising (A) a paste-like base 
comprising a polyorganosiloxane and a water-soluble polymeric material and (B) an active ingredient. 

75 The polyorganosiloxane which is used in the present invention is in the liquid or gum state at room 
temperature and is preferably one which is mainly linear and which comprises predominantly R 2 SiO units 
wherein the organo group R represents a lower alkyl group, a halogenated alkyl group, an alkenyl group, or 
an aryl group, the terminal units of which are R'R 2 SiO„2 units in which R is as above and R is an R group 
or a hydroxyl group. These substantially linear polydiorganosiloxanes are known and include from a silicone 

20 oil having a viscosity of 10 CS or more at 25* C to a so-called raw rubber having a viscosity of 1,000,000 
CS or more at 25* C. In this case, they may contain an RSi0 3/2 unit or an SiO^ unit. Futher. they may 
contain fillers of the type which are usually compounded in silicone. Specific examples of liquid polyor- 
ganosiloxanes suitable for use in the present invention include Dow Corning Medical Fluid, which is a 
trimethylsilyl polydimethylsiloxane having a viscosity of 20 to 25,000 cSt. and Dow Corning 556 Fluid which 

25 is a polyphenylmethylsiloxane fluid having a viscosity of 20 cSt. and specific examples of polyorganosilox- 
ane gums suitable for use in the present invention include the uncured gum which is employed in Silastic 
Q7-4535 Medical Grade ETR elastomer namely a dimethylmethylvinylpolysiloxane having a viscosity of 
about 1.000,000 cSt, with or without the presence of up to 50% by weight of a finely divided fumed silica, in 
which case the viscosity of the filled gum is of the order of at least 1.000,000 cSt. at 25* C. 

30 One may employ from about 3 to 95% by weight, preferably from 10 to 90% by weight and more 
preferably from 20 to 80% by weight of the polyorganosiloxane based on the weight of the base. 

Water-soluble polymeric materials which may be used in the present invention have a viscosity in 
aqueous solution which is preferably as high as possivle. However, even when the viscosity is not so high, if 
such a water-soluble polymeric material is compounded in a high ratio in the base, ft is possible to increase 

35 the stickiness. Accordingly, in application to a skin or intraoral mucous membrane, almost all those 
polymeric materials can be employed which are of acceptable safety, including irritation. More specifically, 
the following materials can be enumerated. 

Examples of water-soluble synthetic polymeric materials include water-soluble acrylic polymeric materi- 
als such as carboxyvinyl polymers (such as polyacrylic acid, polymethacrylic acid, and copolymers or 

40 partially crosslinked products thereof) and water-soluble salts thereof (such as ammonium salts and alkali 
metal salts. e.g.. sodium salts and potassium salts), and polyacrylamide and copolymers or partially 
crosslinked products between polyacrylamide and the foregoing carboxyvinyl polymer, with the molecular 
weight being generally about 20,000 or more and preferably from about 50.000 to 15.000,000; or water- 
soluble cellulose derivatives (such as methyl celluloses, ethyl celluloses, hydroxymethyl celluloses, hydrox- 

45 ypropyl methyl celluloses, and carboxymethyl celluloses), carboxymethylchitin, polyvinylpyrrolidone, poly- 
vinyl alcohol, ester gum, water-soluble derivatives of starch (such as hydroxypropyl starch and carbox- 
ymethyl starch), and water soluble polyethylene oxides with the average molecular weight being generally 
from 20,000 to 9.000,000 and preferably from 100.000 to 7.000.000. Examples of natural polymeric 
materials include hyaluronic acid, sodium alginate atherocollagen, gelatin, gluten, gum arabic. mannan. 

50 dextran. tragacanth. amylopectin, xanthan gum, cholla gum, locust bean gum, casein, pectin, and fibrin glue. 
The water-soluble polymeric is preferably a particulate solid at room temperature having a mean 
particle diameter of from about 0.5 to 200 micrometers and preferably from about 2 to 100 micrometers. A 
suitable amount of the water-soluble polymeric material is from about 97 to 5% by weight and preferably 
from about 90 to 10% by weight based on the weight of the base. A suitable ratio of the polydiorganosilox- 
ane to the water-soluble polymeric material is from about 1:9 to 9:1 and preferably from about 3:6 to 6:3 by 

2 
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weigm. 

If desired, in order to adjust the properties of the base, the paste-like base of the present invention may 
contain other components (called "paste adjusting components") such as fatty bases or other auxiliary 
agents. Examples of the fatty bases include petroleum jelly, paraffins, Plastibase 50W. (which is a mixture 

5 of 100 parts by weight of liquid paraffin and 5 parts by weight of a polyethylene of molecular weight 
21,000). polyethylene glycol, various vegetable fats and oils, various animal fats and oils, waxes, unguentum 
simplex, hydrophilic vaseline, purified lanolin, dextrin fatty acid esters, fatty acid glycerides, fatty acids, 
liquid paraffin, squalane, and lanolin alcohol. One may use from 1 to about 70% by weight and preferably 
from about 5 to 50% by weight of these paste adjusting components based on the weight of the base. 

10 By adding an active ingredient to the paste-like base of the present invention, a paste-like preparation 
having good local retentivity. particularly local retentivity in a wet part can he obtained. As the active 
ingredient, there are no particular restrictions, and examples include active ingredients for drug, quasi-drug. 
cosmetic, perfume, antiseptic, or fertilizer. Examples of main active ingredients for drug include a germicidal 
component, an antibiotic component, a chemotherapeutic component for cancer, a local anaesthetic 

75 component, an antiphlogistic analgesic component, an antiphlogistic enzyme, a vasodilator component, an 
antitussive expectorant, an antianginal component, a hemostatic component, a hormone, a gastrointestinal 
component, an antidiabetic component, and a contraceptive component. 

A suitable proportion of the respective components in the paste-like preparation is from about 3 to 95% 
and preferably from about 10 to 90% by weight of polydiorganosiloxane. from about 97 to 5% and 

20 preferably from about 90 to 10% by weight of the water-soluble polymeric material, and not higher than 
about 30%. preferably not higher than about 20% and more preferably not higher than 15% by weight of 
the active ingredient, respectively. The lower limit of the active ingredient is not particularly limited so long 
as the desired pharmacological activity is realized and may be, for example, about 0.005% by weight of the 
preparation, and. depending upon the type of the active ingredient, is preferably about 0.01% by weight of 

25 the preparation. 

The paste-like preparation may further comprise the above-described paste adjusting components, taste 
correctives, odor correctives, colorants, and the like. A suitable proportion of the paste adjusting compo- 
nents is up to about 70% by weight based on the whole of the preparation. 

In order to produce the paste-like base or paste-like preparation of the present invention, the respective 
30 components of the base or preparation and, if desired, the paste adjusting components.^ taste correctives, 
odor correctives, colorants, and the like are uniformly mixed in any order from 0 C to 50 C and preferably 
from 5* C to 30* C. As the mixing method, for example, a method in which, using a rotary screw-equipped 
kneader or a mixer equipped with baffles and stirring blades, the respective components are uniformly 
mixed at a stirring rate of form about 10 to 200 rpm while undergoing defoaming under a reduced pressure 
35 of 30 mmHg or lower can be employed. 

The paste-like preparation can also be obtained by uniformly mixing the active ingredient with the 
above-described paste-like base. 

The paste-like preparation of the present Invention can be used by applying to a skin or a mucous 
membrane. Further, the paste-like preparation can be used as a preparation for oral administration or a 
40 suppository upon being filled in. e.g., a capsule. During retention of the preparation on a surface, the active 



Retentivity test using a beaker: 

A paste for use in a preparation according to the invention but containing a dye as active ingredient, 
was made by mixing the ingredients of the following formulation. 



ingredient is pr< 
There now 




45 



EXAMPLE I 
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Polydimethylsiloxane (PDMS): 


48 g 


viscosity: 1000 CS 




Sodium polyacrylate (PANA): 


48 g 


. Average molecular weight (M): 


3 600 000 


Mean particle diameter (R): 


3.6 microns 


Plastibase® 50W: 


3.95 g 


Methylene blue: 


0.05 g 


Total: 


100 g 


following formulation was used as 


a control sample 


Sodium polyacrylate (PANA): 


30 g 


Average molecular weight (M): 


3,600,000 


Mean particle diameter (P.): 


15.1 microns 


Plastibase® 50W: 


69.95 g 


Methylene blue: 


0.05 g 


Total: 


100 g 



To a dry inner wall of a 500 ml beaker was uniformly applied 1 g of each sample in an area of 1 x 2 
cm 2 and in a thickness of about 0.5 cm. 500 ml of distilled water was then poured into the beaker at 37 C 
for impregnation and quickly stirred at 600 rpm. After 4 hours, the paste attached to the beaker wall was 
collected, and the proportion of the remaining dye (methylene blue) contained therein was measured. 
Further, the state (appearance) of the paste attached to the wall was observed. The results are shown in 
Table 1. 

TABLE 1 



Sample 


Remaining Dye 
% by Weight 


State (Appearance) of Paste 


Product 
of 

Invention 

Control 

Product 


86.2 
24.2 


The outside of the paste absorbed water to swell and became 
about twice in thickness. The center portion did not alter. 

The attached area did not alter, and the thickness decreased 
to 1/3 or less. 



As is clear from the above Table 1, it can be understood that with respect to the control paste, the 
thickness became 1/3 or less, whereby the retentive amount on the attached part was small. This is 
supported by the fact that the amount of the remaining dye was greatly reduced to about 24%. On the other 
hand, with respect to the paste of the present invention, the attached area did not decrease, and the paste 
had swollen twice or more in terms of thickness. Further, the amount of the remaining dye was about 86%. 
Thus, it can be understood that the paste is excellent in retentivity in the attached part. 



Intraoral retentivity test 
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Samples having the formulations as shown in Table 2 were used. 



(Experimental Method) 

s 

0.3 g of each of the samples was applied to a wet intraoral mucous membrane surface on the inside of 
the lower lip, which had been well wetted with saliva. After six hours, the sample attached to the mucous 
membrane surface was collected, and the proportion of the remaining dye contained therein was measured. 
(If the proportion was higher than that in Example 1. the amount of the remaining paste was high, whereas if 
10 the proportion was low, the amount of the remaining paste was low. Thus, this proportion was used as an 
index for the retentivity.) The results are shown in Table 2. 
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As is clear from the above table, the proportion of the remaining dye in the products of the present 
invention is twice or more as compared with the control product. Thus, it can be understood that the 
products of the present invention are excellent in intraoral rententivity. 



EXAMPLE 3 

io A preparation according to the present invention comprising 50 parts of PDMS having a viscosity of 
12500 CS, 45 parts of a fibril glue powder, and 5 parts of fradiomycin sulfate was applied to a cut on a 
human finger. 

A sticky gel membrane was formed on the cut due to the contact between an oozed liquid and blood, 
and the blood-flow was quickly stopped, good encrustation was observed, whereby cure of the cut was 
rs acclerated. 

From the foregoing results, the preparation of the present invention sticks well to wet surfaces and 
remains coherent, and can be expected to exhibit a protective effect against an ulcer surface, etc. 



EXAMPLE 4 



48 g of POMS having a viscosity of 1000 CS, 48 g of PANA having an average molecular weight of 
3,600.000 and a mean particle diameter of 8.6 microns, and 3.95 parts of Plastibase 50W were charged into 
as a kneader and uniformly kneaded at 75 rpm for about one hour while reducing the pressure in the kneader 
to 15 mmHg at room temperature of from 20 to 25* C, to obtain a paste-like base according to the 
invention. 



EXAMPLE 5 



30 g of PDMS having a viscosity of 12500 CS. 30 g of PANA having an average molecular weight of 
4,800,000 and a mean particle diameter of 10.5 microns, 39.95 g of white vaseline, and 0.05 g of pleomycin 
35 sulfate were charged into a kneader and uniformly kneaded to 50 rpm for about two hours while reducing 
the pressure at 20 mmHg at room temperature of from 15 to 20 'C, to obtain a paste-like preparation 
according to the present invention. 

40 Claims 

1. A preparation comprising (A) a paste-like base comprising a polyorganosiloxane and a water-soluble 
polymeric material and (B) an active ingredient. 

2. A preparation according to Claim 1 wherein the polyorganosiloxane comprises predominantly PaSiO 
45 units and has chain terminating units fVffeSiO^ where each R represents a lower alkyl group, a 

halogenated alkyl group, an alkenyl group or an aryl group and each R represents a group R or a hydroxyl 
group, and the polyorganosiloxane is a liquid or a gum at 25 C. 

3. A preparation according to either one of Claims 1 and 2 wherein the water soluble polymeric material 
is chose from water-soluble polymers and copolymers of acrylic acid, methacrylic acid, acrylamide. 

so cellulose derivatives and salts thereof, carboxymethylchitin, polyvinylpyrollidone, polyvinyl alcohol, starch 
derivatives, polyethylene oxide, gelatin, collagen and natural gums. 

4. A preparation according to any one of the preceding Claims wherein the water-soluble polymeric 
material is a particular solid, the particles of which have a mean diameter of 2 to 100 micrometers. 

5. A preparation according to any one of the preceding Claims wherein the water-soluble polymeric 
55 material provides from 10 to 90% by weight of the base. 

6. A preparation according to any one of the preceding Claims wherein the polyorganosiloxane and 
water-soluble polymeric material are present in a ratio by weight from 3:6 to 6:3. 

7. A preparation according to any one of the preceding Claims comprising up to 70% by weight of a 



8 



EP 0 390 541 A2 



paste adjusting component chosen from fatty materials. 

8. A preparation according to any one of the preceding Claims wherein the active ingredient comprises 
a drug, quasi-drug, perfume, antiseptic or fertilizer. 

9. A preparation according to Claim 8 wherein the active ingredient comprises a germicidal, antibiotic, 
anaesthetic, chemotherapeutic, vasodilator, expectorant antianginal, hemostatic, gastrointestinal, anti- 
diabetic, hormone or contraceptive agent. 

10. A preparation according to any one of the preceding Claims comprising as the base (A) the 
polyorganosiloxane and the water-soluble polymeric material in a ratio by weight of 3:6 to 6:3 and from 5 to 
50% by weight of a paste adjusting component, the preparation also comprising from 0.005 to 30% by 
weight of the active ingredient 

11. The use of a preparation comprising from 3 to 95% by weight of a polyorganosiloxane which 
comprises predominantly R 2 SiO units and has chain terminating units R FfeSiO,* where each R represents 
a lower alkyl group, a halogenated alkyl group, an alkenyl group or an aryl group and each R represents a 
group R or a hydroxyl group, and the polyorganosiloxane is a liquid or a gum at 25* C, 97 to 5% by weight 
of a water-soluble polymeric material chosen from water-soluble polymers and copolymers of acrylic acid, 
methacrylic acid, acrylamide. cellulose derivatives and salts thereof, carboxymethylchitin polyvinylpyrol- 
lidone polyvinyl alcohohol. starch derivatives, polyethylene oxide, gelatin collagen and natural gums, up to 
70% by weight of a paste adjusting component and 0.005 to 30% by weight of a drug to provide a dressing 
adapted to adhere to the mucosa of a human or animal body for delivery of the drug to the body. 



